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(57) ABSTRACT 

Amultilayer ceramic electronic component includes a lami 
nated ceramic body provided With terminal electrodes on 
side surfaces thereof and a cover for covering the laminated 
ceramic body. Ground terminal electrodes are provided in 
notches provided in opposed side surfaces opposing of the 
laminated ceramic body, a plurality of terminal electrodes is 
arranged in parallel in each of notches provided in the other 
side surfaces opposing each other. These terminal electrodes 
are formed by dividing terminal via hole conductors. The 
cover is disposed so as to cover elements mounted on the 

laminated ceramic body, and foot portions of the cover are 
disposed in the notches and are bonded to the ground 
terminal electrodes. 
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MULTILAYER CERAMIC ELECTRONIC 
COMPONENT AND MANUFACTURING METHOD 

THEREOF 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to multilayer ceramic 
electronic components and manufacturing methods thereof, 
and more particularly, to an improvement in the formation of 
terminal electrodes in a multilayer ceramic electronic com 
ponent having a cover. 

[0003] 2. Description of the Related Art 

[0004] A multilayer ceramic electronic component and a 
manufacturing method thereof are disclosed in Japanese 
Unexamined Patent Application Publication No. 8-37251. 
This publication describes the folloWing method for manu 
facturing a multilayer ceramic electronic component. 

[0005] Aplurality of ceramic green sheets is ?rst prepared, 
throughholes are formed in predetermined ceramic green 
sheets, and terminal via hole conductors are formed in the 
throughholes. The terminal via hole conductors may be a 
conductor ?lled in the throughhole or a conductor provided 
on the internal surface of the throughhole. In addition, on 
predetermined ceramic green sheets, Wiring conductors, 
such as conductive ?lms or via hole conductors other than 
the terminal via hole conductors described above, are 
formed. 

[0006] Next, the ceramic green sheets are laminated to 
each other and are then pressed, thereby forming a green 
mother electronic component. This mother electronic com 
ponent is formed such that When being divided along 
predetermined dividing lines, electronic component bodies 
for forming a plurality of multilayer ceramic electronic 
components are obtained. 

[0007] Next, at locations Where the terminal via hole 
conductors of the green mother electronic component are to 
be divided, penetrating holes are formed, and as a result, the 
terminal via hole conductors are exposed at the internal 
surfaces of the penetrating holes. In the step described 
above, one penetrating hole is formed for each terminal via 
hole conductor. 

[0008] The green mother electronic component is ?red. 
After ?ring is performed, a plating ?lm composed of, for 
example, Ni/Au or Ni/Sn, is formed by Wet plating on the 
terminal via hole conductor exposed at the internal surface 
of the penetrating hole. 

[0009] Subsequently, elements are mounted on one major 
surface of the mother electronic component at Which one 
major surface of each laminated ceramic body is formed. 

[0010] Next, the mother electronic component is divided 
along the dividing lines passing through the penetrating 
holes. Accordingly, by dividing the terminal via hole con 
ductors as described above, a plurality of the electronic 
component bodies is formed having terminal electrodes 
formed at main surfaces of notches Which are formed by 
dividing the penetrating holes. The division described above 
is typically performed in a so-called chocolate-break manner 
via grooves formed in both major surfaces of the mother 
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electronic component along the dividing lines. The grooves 
are formed before or after the ?ring of the mother electronic 
component. 

[0011] Next, although not speci?cally disclosed in the 
publication described above, a cover is disposed such that an 
opening thereof faces the laminated ceramic body to cover 
the elements mounted thereon. In the case described above, 
since the notches provided With the terminal electrodes at 
the main surfaces thereof are formed by the division of the 
penetrating holes, as described above, at least one foot 
portion, to be disposed in at least one of the notches, is 
preferably provided on the cover. Hence, When the foot 
portion is disposed in the notch provided With ground 
terminal electrodes and is bonded thereto via soldering or 
other suitable material, the cover is ?tted to the laminated 
ceramic body. 

[0012] As described above, since the notches are formed 
in the laminated ceramic body, and the terminal electrodes 
are formed in these notches, When the cover is ?tted to the 
laminated ceramic body, the folloWing advantages can be 
obtained. 

[0013] That is, ?rst, since the foot portion is disposed in 
the notch, the cover can be easily positioned With respect to 
the laminated ceramic body. 

[0014] In addition, since the foot portion and the ground 
terminal electrode are bonded to each other in the notch, 
solder used for bonding remains in the notch, and the solder 
is not likely to cause short-circuiting With another terminal 
electrode. 

[0015] The multilayer ceramic electronic component thus 
formed is mounted on a Wiring substrate through the termi 
nal electrodes by soldering. HoWever, When the soldering is 
performed to bond the foot portion to the ground terminal 
electrode, the solder provided therebetWeen may remelt 
When the soldering is performed for the Wiring substrate as 
described above. In this case, the solder bonding the foot 
portion to the ground terminal electrode may melt and How 
to another terminal electrode. HoWever, since the ground 
terminal electrodes are formed in the notches, as described 
above, the solder is prevented from ?oWing out. 

[0016] HoWever, the conventional technique described 
above has the folloWing problems that must be overcome. 

[0017] First, problems occur When the alignment pitch of 
the terminal electrodes is decreased, for example, to 0.6 mm 
or less. 

[0018] In order to decrease the alignment pitch of the 
terminal electrodes, in addition to a decrease in the diameter 
of the penetrating hole provided for dividing the terminal via 
hole conductor, the Width thereof exposed at the internal 
surface of the penetrating hole must be decreased. 

[0019] HoWever, When the siZe of the penetrating hole is 
decreased, the How of a Wet plating solution used for plating 
the exposed area of the terminal electrode becomes inferior, 
and as a result, it is dif?cult to appropriately form the plating 
?lm. In addition, since the exposed Width of the terminal via 
hole conductor is decreased, it is more dif?cult to form an 
appropriate plating ?lm. 

[0020] In addition, in order to decrease the alignment pitch 
of the terminal electrodes, the pitch of the penetrating holes 
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must also be decreased. However, When the pitch described 
above is decreased, a portion betWeen the adjacent penetrat 
ing holes is subject to breakage in a step of forming the 
penetrating hole or a ?ring step. 

[0021] When the pitch of the penetrating holes is 
decreased, projections having a saWtooth shape are formed 
betWeen the adjacent notches provided in the laminated 
ceramic body obtained by the division described above, and 
hence When the laminated ceramic body is handled, these 
saWtooth projections often cause chipping. 

[0022] In addition, in order to form a greater number of the 
terminal electrodes, the number of the penetrating holes is 
increased, and as a result, the number of steps of forming the 
penetrating hole is also increased. 

SUMMARY OF THE INVENTION 

[0023] To overcome the problems described above, pre 
ferred embodiments of the present invention provide a 
greatly improved multilayer ceramic electronic component 
including a cover and a manufacturing method thereof. 

[0024] Amultilayer ceramic electronic component accord 
ing to a preferred embodiment of the present invention 
includes a laminated ceramic body including a plurality of 
ceramic layers laminated on each other, in Which a ?rst 
major surface and a second major surface face each other, 
and ?rst, second, third, and fourth side surfaces, each of 
Which eXtends betWeen the ?rst and the second major 
surfaces. In this arrangement, the ?rst and the third side 
surfaces face each other, and the second and the fourth side 
surfaces face each other. 

[0025] First, second, third, and fourth notches are pro 
vided in the ?rst, second, third, and fourth side surfaces, 
respectively, of the laminated ceramic body described 
above. 

[0026] Ground terminal electrodes are provided at main 
surfaces of the ?rst and third notches, and a plurality of 
terminal electrodes are arranged in parallel at a main surface 
of each of the second and fourth notches. The plurality of 
terminal electrodes disposed at the main surface of each of 
the second and fourth notches may include ground terminal 
electrodes electrically connected to the ground terminal 
electrodes provided at the main surfaces of the ?rst and third 
notches. 

[0027] At least one element is mounted on the ?rst major 
surface of the laminated ceramic body. 

[0028] A cover is arranged such that an opening thereof 
faces the laminated ceramic body to cover the at least one 
element described above. The cover includes foot portions 
disposed in the ?rst and third notches, such that the foot 
portions are bonded to the respective ground terminal elec 
trodes, thereby ?tting the cover to the laminated ceramic 
body. 

[0029] In the multilayer ceramic electronic component 
described above, the cover is preferably made of a metal, 
and the foot portions and the ground terminal electrodes are 
preferably bonded to each other via solder or a conductive 
adhesive. 

[0030] In addition, the terminal electrodes are preferably 
de?ned by dividing terminal via hole conductors. 
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[0031] The ?rst, second, third, and fourth notches are each 
preferably arranged so as to eXtend from the ?rst major 
surface to the second major surface. 

[0032] Another preferred embodiment of the present 
invention provides a method for manufacturing the multi 
layer ceramic electronic component described above, and 
more particularly, provides a method for manufacturing 
multilayer ceramic electronic components, each of Which 
includes ?rst, second, third, and fourth notches arranged so 
as to eXtend from a ?rst major surface to a second major 
surface, and terminal electrodes formed by dividing terminal 
via hole conductors. 

[0033] The method for manufacturing the multilayer 
ceramic electronic components according to a preferred 
embodiment of the present invention includes a step of 
manufacturing a green mother electronic component is car 
ried out. The green mother electronic component includes a 
plurality of ceramic green sheets Which are laminated to 
each other and Which are provided With the terminal via hole 
conductors to be formed into the terminal electrodes. 

[0034] In addition, a second step of forming penetrating 
holes is performed. The penetrating holes penetrate the 
green mother electronic component at locations Where the 
terminal via hole conductors are to be divided, thereby 
eXposing the terminal via hole conductors at the internal 
surfaces of the penetrating holes. 

[0035] A third step of ?ring the green mother electronic 
component is performed. 

[0036] In addition, a fourth step of dividing the mother 
electronic component along dividing lines passing through 
the penetrating holes is performed to obtain a plurality of 
electronic component bodies. Each of the electronic com 
ponent bodies is provided With the terminal electrodes 
formed by the division of the terminal via hole conductors, 
and the terminal electrodes are provided at main surfaces of 
notches formed by the division of the penetrating holes. 

[0037] A ?fth step of mounting elements on ?rst major 
surfaces of the electronic component bodies is performed. 

[0038] In the ?rst step described above, the terminal via 
hole conductors are provided for the green mother electronic 
component such that ground terminal electrodes are formed 
at main surfaces of the ?rst and third notches provided in a 
?rst and third side surface, respectively, of each of the 
electronic component bodies formed in the fourth step, and 
a plurality of terminal electrodes arranged in parallel are 
formed at a main surface of each of the second and fourth 
notches formed in a second and fourth side surface, respec 
tively. 

[0039] In addition, in the method for manufacturing the 
multilayer ceramic electronic components according to a 
preferred embodiment of the present invention, a siXth step 
is performed, Which includes disposing covers such that 
openings thereof face the electronic component bodies to 
cover the respective elements, placing foot portions in the 
?rst and second notches, and bonding the foot portions to the 
ground terminal electrodes such that the covers are ?tted to 
the respective electronic component bodies. 

[0040] When the ?rst step of manufacturing the green 
mother electronic component is performed, the ?rst step 
preferably includes preparing said plurality of ceramic green 
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sheets, providing throughholes in at least one of the plurality 
of ceramic green sheets for disposing the terminal via hole 
conductors therein, forming the terminal via hole conductors 
in the throughholes, forming Wiring conductors on at least 
one of the plurality of ceramic green sheets, and laminating 
the plurality of ceramic green sheets to each other. 

[0041] In addition, the ?fth step is preferably performed 
for the electronic component bodies before the fourth step is 
performed. 
[0042] Furthermore, the siXth step is preferably performed 
for the electronic component bodies after the fourth step is 
performed. 

[0043] Other features, elements, steps, characteristics and 
advantages of the present invention Will become more 
apparent from the folloWing detailed description of preferred 
embodiments of the present invention With reference to the 
attached draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0044] FIG. 1 is a perspective vieW shoWing the eXternal 
appearance of a multilayer ceramic electronic component 
according to a ?rst preferred embodiment of the present 
invention; 
[0045] FIG. 2 is a perspective vieW shoWing a ceramic 
green sheet prepared for manufacturing the multilayer 
ceramic electronic component shoWn in FIG. 1, the ceramic 
green sheet being provided With throughholes; 

[0046] FIG. 3 is a perspective vieW shoWing the state in 
Which terminal via hole conductors are formed in the 
ceramic green sheet shoWn in FIG. 2; 

[0047] FIG. 4 is a perspective vieW shoWing a green 
mother electronic component formed by laminating a plu 
rality of ceramic green sheets including the ceramic green 
sheet shoWn in FIG. 3; 

[0048] FIG. 5 is a perspective vieW shoWing the mother 
electronic component shoWn in FIG. 4, Which is provided 
With penetrating holes; 

[0049] FIG. 6 is a perspective vieW shoWing the state in 
Which elements are mounted on one major surface of the 
mother electronic component shoWn in FIG. 5; 

[0050] FIG. 7 is a perspective vieW shoWing a laminated 
ceramic body obtained by dividing the mother electronic 
component shoWn in FIG. 6; 

[0051] FIG. 8 is a perspective vieW shoWing only the 
cover shoWn in FIG. 1; 

[0052] FIG. 9 is a perspective vieW shoWing a ?rst side 
surface of a laminated ceramic body according to a second 
preferred embodiment of the present invention; 

[0053] FIG. 10 is a side vieW shoWing the state in Which 
the laminated ceramic body shoWn in FIG. 9 is provided 
With a cover; 

[0054] FIG. 11 is a side vieW shoWing a modi?ed pre 
ferred embodiment in the state in Which the laminated 
ceramic body shoWn in FIG. 9 is provided With a cover; 

[0055] FIG. 12 is a perspective vieW shoWing the eXternal 
appearance of a multilayer ceramic electronic component 
according to a third preferred embodiment of the present 
invention; 
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[0056] FIG. 13 is a perspective vieW shoWing the eXternal 
appearance of a laminated ceramic body according to a 
fourth preferred embodiment of the present invention; and 

[0057] FIG. 14 is a perspective vieW shoWing the eXternal 
appearance of a laminated ceramic body according to a ?fth 
preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0058] FIG. 1 is a perspective vieW shoWing the eXternal 
appearance of a multilayer ceramic electronic component 1 
according to a ?rst preferred embodiment of the present 
invention. The multilayer ceramic electronic component 1 
includes a laminated ceramic body 2 and a cover 3. In FIG. 
7, the laminated ceramic body 2 is shoWn When the cover 3 
is removed, and in FIG. 8, only the cover 3 is shoWn. 

[0059] As described beloW, the laminated ceramic body 2 
includes a plurality of ceramic layers laminated to each 
other. 

[0060] In addition, as shoWn in FIG. 7, the laminated 
ceramic body 2 has ?rst and second major surfaces 4 and 5 
facing each other, and ?rst, second, third, and fourth side 
surfaces 6, 7, 8, and 9 extending betWeen the ?rst and the 
second major surfaces 4 and 5. The ?rst and third side 
surfaces 6 and 8 face each other, and the second and fourth 
side surfaces 7 and 9 face each other. 

[0061] In the ?rst, second, third, and fourth side surfaces 
6, 7, 8, and 9 of the laminated ceramic body 2, ?rst, second, 
third, and fourth notches 10, 11, 12, and 13 are provided, 
respectively. Each notch 10, 11, 12 and 13 eXtends from the 
?rst major surface 4 to the second major surface 5. 

[0062] At the main surfaces of the ?rst and third notches 
10 and 12, terminal electrodes 14 and 15 are provided, 
respectively. These terminal electrodes 14 and 15 are each 
arranged such that one end portion thereof (bottom side in 
the ?gure) eXtends to the second major surface 5, and the 
other end portion (top side in the ?gure) eXtends to the ?rst 
major surface 4. In addition, a plurality of terminal elec 
trodes 16 are arranged in parallel at the main surface of the 
second notch 11, and a plurality of terminal electrodes 17 are 
arranged in parallel at the main surface of the fourth notch 
13. These terminal electrodes 16 and 17 are each arranged 
such that one end portion thereof (bottom side in the ?gure) 
eXtends to the second major surface 5, and the other end 
portion (top side in the ?gure) eXtends to the ?rst major 
surface 4. 

[0063] On the ?rst major surface 4 of the laminated 
ceramic body 2, elements 18 and 19 are mounted. In order 
to mount these elements 18 and 19, several conductive ?lms 
20, each having an appropriate pattern, are provided as a 
Wiring conductor on the ?rst major surface 4 of the lami 
nated ceramic body 2. In FIG. 7, the conductive ?lms 20 are 
shoWn. HoWever, in order to avoid complicating the ?gure, 
it is to be understood that these conductive ?lms are sche 
matically shoWn. 

[0064] Although not shoWn in detail, the element 18 is 
preferably an electronic element, such as a semiconductor IC 
chip, and is electrically connected to the conductive ?lm 20 
through a bump electrode provided on the bottom surface of 
the element 18. In addition, the element 19 is a surface 
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mounting passive element, such as a multilayer ceramic 
capacitor, Which is electrically connected to the conductive 
?lm 20 via a terminal electrode provided at the end portion 
thereof. 

[0065] As shoWn in FIG. 8, the cover 3 includes an 
opening facing doWnWard. The cover 3 includes foot por 
tions 21 and 22 Which are to be disposed in the ?rst and third 
notches 10 and 12, respectively. 

[0066] The opening of the cover 3 faces the laminated 
ceramic body 2 side so as to cover the elements 18 and 19, 
and the foot portions 21 and 22 are bonded to the terminal 
electrodes 14 and 15 While being disposed in the respective 
notches 10 and 12, respectively. Hence, the cover 3 is 
attached to the laminated ceramic body 2. 

[0067] Since the foot portions 21 and 22 of the cover 3 are 
electrically connected to ground conductive ?lms provided 
inside the laminated ceramic body 2, each of the terminal 
electrodes 14 and 15 de?nes a ground terminal electrode. 

[0068] In addition, the cover 3 is preferably made of 
metal, and in the case described above, the foot portions 21 
and 22 are bonded to the ground terminal electrodes 14 and 
15, respectively, via solder or a conductive adhesive. Alter 
natively, instead of a metal, the cover 3 may be made of, for 
example, a resin. When the cover 3 is formed of a resin and 
is preferably maintained at the ground potential, a conduc 
tive plating ?lm or other suitable material may be provided 
on the surface of the resin. 

[0069] The multilayer ceramic electronic component 1 
described above is preferably manufactured by the method 
described beloW. 

[0070] First, as shoWn in FIG. 2, a ceramic green sheet 31 
is prepared. The ceramic green sheet 31 is used to form a 
mother electronic component, and by dividing the mother 
ceramic electronic component mentioned above, a plurality 
of electronic component bodies 2 are obtained. Each of the 
electronic component bodies 2 is a constituent element for 
forming the multilayer ceramic electronic component 1. 
Dividing lines 32 and 33 described above are indicated by 
the chain lines shoWn in FIG. 2. The dividing lines 32 and 
33 substantially perpendicularly intersect each other, and 
each region de?ned by the dividing lines 32 and 33 de?nes 
an area in Which one laminated ceramic body 2 is formed. 

[0071] On the dividing line 32 of the ceramic green sheet 
31, throughholes 34 are provided in the ceramic green sheet 
31, and throughholes 35 are provided on the dividing lines 
33. In this preferred embodiment, the three throughholes 35 
arranged in parallel are provided on the dividing line 33 in 
each region described above. The throughholes 34 and 35 
shoWn in the ?gure have a substantially rectangular plan 
shape. HoWever, other plan shapes may be used. 

[0072] Next, as shoWn in FIG. 3, the individual through 
holes 34 and 35 are ?lled With a conductive paste, and hence 
terminal via hole conductors 36 and 37 are arranged so as to 
penetrate the ceramic green sheet 31 in the thickness direc 
tion. The terminal via hole conductors 36 and 37 are formed 
of conductors ?lled in the throughholes 34 and 35. HoWever, 
the terminal via hole conductors 36 and 37 may be formed 
of conductors applied onto the internal surfaces of the 
throughholes 34 and 35. 
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[0073] Although not shoWn in FIG. 3, in addition to the 
terminal via hole conductors 36 and 37, necessary Wiring 
conductors are also formed on the ceramic green sheet 31. 
As the Wiring conductors, for example, conductive ?lms and 
via hole conductors other than the terminal via hole con 
ductors 36 and 37 may be used. 

[0074] The conductive ?lms de?ning the Wiring conduc 
tors are formed on the ceramic green sheet 31 by performing 
screen printing With a conductive paste. Depending on the 
position of the ceramic green sheet 31 When being lami 
nated, the conductive ?lms may be used as an internal 
conductive ?lm or an external conductive ?lm. The conduc 
tive ?lm 20 shoWn in FIG. 7 is one of the conductive ?lms 
formed in the step described above. In addition, the forma 
tion of conductive ?lms may be performed at the same time 
that the step of ?lling the conductive paste in the through 
holes 34 and 35 is performed for forming the terminal via 
hole conductors 36 and 37. 

[0075] In addition, the via hole conductors de?ning the 
Wiring conductor are formed by a step that is substantially 
the same as that of forming the terminal via hole conductors 
36 and 37. The formation of throughholes for the via hole 
conductors as the Wiring conductor is performed at the same 
time that the step of forming the throughholes 34 and 35 is 
performed, and the ?lling of a conductive paste in these 
throughholes may be performed at the same time that the 
step of ?lling the conductive paste in the throughholes 34 
and 35 shoWn in FIG. 3 is performed. 

[0076] Next, a plurality of ceramic green sheets including 
the ceramic green sheet 31 shoWn in FIG. 3 are laminated 
to each other and are then pressed in the lamination direc 
tion. As a result, a green mother electronic component 38 
shoWn in FIG. 4 is obtained. 

[0077] In this green mother electronic component 38, the 
above-described terminal via hole conductors 36 and 37 
provided in the plurality of ceramic green sheets are con 
nected to each other so as to penetrate the green mother 
electronic component 38 in the thickness direction thereof. 
HoWever, the terminal via hole conductors 36 and 37 may 
not penetrate the green mother electronic component 38 in 
the thickness direction, and may extend through only a 
portion of the green mother electronic component 38 in the 
thickness direction. 

[0078] In addition, the terminal via hole conductors 36 
provided on the dividing lines 32 are electrically connected 
to conductive ?lms formed inside the green mother elec 
tronic component 38. 

[0079] As shoWn in FIG. 5, at the positions at Which the 
terminal via hole conductors 36 and 37 of the green mother 
electronic component 38 are divided, the penetrating holes 
39 and 40 are formed, respectively. These penetrating holes 
39 and 40 are formed so as to penetrate the green mother 
electronic component 38. 

[0080] Via the penetrating holes 39, the terminal via hole 
conductors 36 are divided, and part of each of the terminal 
via hole conductors 36 is exposed at the internal surface of 
the penetrating hole 39. Individual parts of the terminal via 
hole conductors 36 de?ne the ground terminal electrodes 14 
and 15 described above. 

[0081] In addition, the penetrating holes 40 each have a 
relatively long shape in plan vieW. With the penetrating hole 
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40, a plurality of the terminal via hole conductors 37, i.e., in 
this preferred embodiment shown in the ?gures, three ter 
minal via hole conductors 37 are divided, and three parts of 
the respective three terminal via hole conductors 37 are 
exposed at the internal surface of one penetrating hole 40. 
The individual parts of the terminal via hole conductors 37 
are used as the terminal electrodes 16 and 17 described 
above. 

[0082] As also shoWn in FIG. 5, on one major surface or 
the tWo major surfaces of the green mother electronic 
component 38, grooves 41 and 42 having, for example, a 
substantially V-shaped cross-section are formed. These 
grooves 41 and 42 are formed along the dividing lines 32 
and 33 and each extends to locations at Which the penetrat 
ing holes 39 and 40 are provided, respectively. The grooves 
41 and 42 have a depth, for example, of from one about third 
to about one sixth of the thickness of the green mother 
electronic component 38. 

[0083] Subsequently, the green mother electronic compo 
nent 38 is ?red. 

[0084] Plating is then performed. More particularly, on the 
surfaces of the terminal electrodes 14 to 17 formed by 
dividing the terminal via hole conductors 36 and 37, plating 
?lms composed of, for example, Ni/Au or Ni/Sn are formed 
by Wet plating. In this plating step, plating is performed on 
the surfaces of the conductive ?lms 20 formed on the 
external surface of the green mother electronic component 
38. 

[0085] When the steps described above are complete, in 
each of the regions de?ned by the grooves 40 and 42 
(dividing lines 32 and 33) of the ?red mother electronic 
component 38, the laminated ceramic body 2 forming the 
desired multilayer ceramic electronic component 1 is 
formed. That is, the terminal electrodes 14 to 17 extend in 
the direction in Which a plurality of the ceramic layers is 
laminated to each other and are formed by the division of the 
via holes ?lled With the conductive material, and each has a 
predetermined thickness in the direction from the side 
surfaces 6 to 9 toWard the inside of the laminated ceramic 
body 2. Accordingly, the terminal electrodes have outstand 
ing electrical conductivity and are electrically connected to 
respective internal electrode disposed inside the electronic 
component With minimal connection defects. 

[0086] Next, as shoWn in FIG. 6, on the ?rst major surface 
4 of each of the electronic component bodies 2 of the mother 
electronic component, the elements 18 and 19 described 
With reference to FIG. 7 are mounted. 

[0087] Next, the mother electronic component 38 is 
divided using the grooves 41 and 42 in a so-called chocolate 
break manner, and hence a plurality of the electronic com 
ponent bodies 2 are obtained. When the mother electronic 
component 38 is divided, instead of the division performed 
in the chocolate-break manner, a laser or a dicer may be 
used. When the latter is used, the grooves 41 and 42 are not 
necessarily provided in the mother electronic component 38. 

[0088] Next, as shoWn in FIG. 8, the cover 3 is prepared. 
Subsequently, the opening of the cover 3 is arranged to face 
the laminated ceramic body 2 side so as to cover the 
elements 18 and 19. In the state described above, as shoWn 
in FIG. 1, the foot portions 21 and 22 of the cover 3 are 
disposed in the ?rst and the third notches 10 and 12 and are 
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then bonded to the ground terminal electrodes 14 and 15, 
respectively, via solder or a conductive adhesive. 

[0089] As described above, the cover 3 is attached to the 
laminated ceramic body 2, and as a result, the multilayer 
ceramic electronic component 1 as shoWn in FIG. 1 is 
complete. 

[0090] Hereinafter, other preferred embodiments of the 
present invention Will be described. In the description of the 
other preferred embodiments, the same reference numerals 
of the elements used for description of the above described 
preferred embodiment are used for the respective elements, 
and descriptions thereof are omitted. 

[0091] FIG. 9 illustrates a second preferred embodiment 
of the present invention and shoWs the ?rst side surface 6 of 
the laminated ceramic body 2. 

[0092] In the ?rst notch 10 provided in the ?rst side 
surface 6, a plurality of terminal electrodes, for example, 
tWo terminal electrodes 14a and 14b, are arranged in par 
allel. This arrangement improves the ground side. In addi 
tion, although not shoWn in the ?gure, instead of the terminal 
electrode 15 formed in the third notch 12 provided in the 
third side surface 8 of the laminated ceramic body 2, a 
plurality of terminal electrodes may be formed in a manner 
similar to that described above. 

[0093] FIGS. 10 and 11 shoW tWo examples illustrating a 
method of ?tting the cover 3 used in the second preferred 
embodiment shoWn in FIG. 9 to the laminated ceramic body 
2. 

[0094] In FIG. 10, one foot portion 21 provided on the 
cover 3 is bonded to the tWo terminal electrodes 14a and 
14b. 

[0095] In FIG. 11, the cover 3 is provided With tWo foot 
portions 21a and 21b, Which correspond to the foot portion 
21, and these tWo foot portions 21a and 21b are bonded to 
the terminal electrodes 14a and 14b, respectively. 

[0096] FIG. 12 illustrates a third preferred embodiment of 
the present invention. FIG. 12 corresponds to FIG. 1 
described above. In FIG. 12, the same reference numerals of 
the elements shoWn in FIG. 1 designate the elements 
corresponding thereto, and descriptions thereof are omitted. 

[0097] A multilayer ceramic electronic component 1a 
shoWn in FIG. 12 includes terminal electrodes 16 and 17 
provided at the main surfaces of the respective second and 
fourth notches 11 and 13 provided on the second and the 
fourth side surfaces 7 and 9, respectively, of the laminated 
ceramic body 2. Although not shoWn in FIG. 12, the fourth 
side surface 9, the fourth notch 13, and the terminal elec 
trode 17 are substantially the same as the second side surface 
7, the second notch 11, and the terminal electrode 16, 
respectively. Hence, hereinafter, the second side surface 7, 
the second notch 11, and the terminal electrode 16 of the 
laminated ceramic body 2 Will be described. 

[0098] In the multilayer ceramic electronic component 1a 
shoWn in FIG. 12, among a plurality of the terminal elec 
trodes 16 provided in the second notch 11 of the laminated 
ceramic body 2, for example, terminal electrodes 16(A) and 
16(B) are each used as a ground terminal electrode. The 
other terminal electrodes 16 are arranged to de?ne input/ 
output terminals. 








